TDP-43 Pathology Progression Along the Olfactory Pathway as a Possible Substrate for Olfactory Impairment in Amyotrophic Lateral Sclerosis.
Odor impairment and its relationship with TAR DNA-binding protein 43 (TDP-43) pathology in patients with amyotrophic lateral sclerosis (ALS) have not been fully elucidated. We performed the odor stick identification test for Japanese (OSIT-J) in 18 ALS patients and in 18 controls. The score was significantly decreased (6.6 ± 2.7) in the patients versus the controls (9.2 ± 2.4) (U = 77.0, p = 0.007). This decrement of the OSIT-J score paralleled the cognitive decline. We then studied samples from a series of 42 postmortem ALS cases. Quantitative analyses demonstrated that TDP-43-positive inclusions were most frequent in the hippocampus and least abundant in the olfactory bulb and were of intermediate density in the primary olfactory cortex. This centrifugal gradient suggests that TDP-43 pathology starts in the hippocampus, spreads into the primary olfactory center, and finally reaches the olfactory bulb. TDP-43, tau, and α-synuclein accumulations appeared to be independent. These observations suggest that impaired odor discrimination in ALS patients may be related to TDP-43-positive lesions affecting predominantly secondary olfactory centers (especially the hippocampus) in contrast to decreased odor sensitivity in Parkinson disease in which α-synuclein pathology mainly involves the peripheral region (i.e., olfactory bulb). We suggest that detectable odor impairments in ALS patients are useful for predicting the presence of TDP-43 pathology in the extramotor system.